Abstract: This audit investigated factors which motivate patients to seek orthognathic treatment, assessed how confident patients were that they would be satisfied with the outcome of treatment, and explored possible influencing factors. Questionnaires were distributed to pre-surgical patients at two centres (UK and Switzerland); questions asked what patients wished to gain from orthognathic treatment and how confident they were that they would be satisfied with treatment outcome. Gender, age, and location were recorded as demographic variables and type of malocclusion was also recorded. Two hundred and two questionnaires were returned (UK n=149; Switzerland n=53). Reported motivating factors focused on improvements in aesthetics (specified and unspecified) (UK vs. Switzerland: 91.3% vs. 83.0%), function (72.5% vs. 66.0%), psychosocial health (51.7% vs. 20.8%), speech (4.0% vs. 7.5%), alleviation of pain (5.4% vs. 17%) and normalization of breathing (1.3% vs. 7.5%). No significant relationships were observed relative to patient's age, gender or malocclusion. The anticipated satisfaction levels were generally high (86.5% vs. 89.9%). Although the distribution of motivational factors varied between the two sites, it did not affect the anticipated satisfaction level. Patients were generally confident that they would be satisfied with their treatment outcome and that their reasons for seeking treatment would be addressed.
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Motivation for orthognathic treatment and anticipated satisfaction levels -a two-centre cross-national audit
Summary
This audit investigated factors which motivate patients to seek orthognathic treatment, assessed how confident patients were that they would be satisfied with the outcome of treatment, and explored possible influencing factors.
Questionnaires were distributed to pre-surgical patients at two centres (UK and Switzerland) ; questions asked what patients wished to gain from orthognathic treatment and how confident they were that they would be satisfied with treatment outcome. Gender, age, and location were recorded as demographic variables and type of malocclusion was also recorded.
Two hundred and two questionnaires were returned (UK n=149; Switzerland n=53).
Reported motivating factors focused on improvements in aesthetics (specified and unspecified) (UK vs. Switzerland: 91.3% vs. 83 .0%), function (72.5% vs. 66.0%), psychosocial health (51.7% vs. 20.8%), speech (4.0% vs. 7.5%), alleviation of pain (5.4% vs. 17%) and normalization of breathing (1.3% vs. 7.5%). No significant relationships were observed relative to patient's age, gender or malocclusion. The anticipated satisfaction levels were generally high (86.5% vs. 89.9%).
Although the distribution of motivational factors varied between the two sites, it did not affect the anticipated satisfaction level. Patients were generally confident that they would be satisfied with their treatment outcome and that their reasons for seeking treatment would be addressed.
Introduction
Orthognathic treatment refers to the management of the functional and aesthetic consequences of severe dentofacial deformity through a combination of orthodontics and maxillofacial surgery. It aims to produce more harmonious facial and skeletal relationships and improve occlusal functionality. Patients present to clinicians for a number of reasons (Cunningham and Johal, 2015) and these may include concerns regarding facial or dental appearance, psycho-social issues and functional impairments associated with eating, speaking or breathing (Alanko et al., 2010) .
Orthognathic treatment is an elective process. This accentuates the importance of understanding the patient's reasons for seeking treatment and their expectations, as these factors help clinicians determine whether the benefits of treatment outweigh the risks for each individual. The need to elicit and discuss patient's wishes is instrumental for post-treatment success (Oland et al., 2011) ; this is particularly important with regards to aesthetics, as patients may perceive themselves differently from how their clinicians see them (Chew et al., 2007) . It is well established that post-treatment success is linked to pre-treatment motivation and expectations and that unrealistic wishes may contribute to post-treatment dissatisfaction (Nurminen et al., 1999; Espeland et al., 2008; Oland et al., 2011) . In order to fully understand the reasons for seeking orthognathic treatment, and the expectations associated with this, efforts have been made to categorize these reasons, for example by dividing expectations into physical and non-physical (Ryan et al., 2012b) . However, less attention has been devoted to the question of whether the reasons for seeking orthognathic treatment are influenced by factors, including age, gender or type of malocclusion. There is no doubt that an enhanced understanding of these issues would be advantageous when managing the complex issue of patient expectations.
Another important aspect of care is the patient's degree of confidence in the proposed treatment and their confidence in the surgeons and orthodontists involved in their care. Presurgical anticipation of problems has been suggested as a significant predictor of posttreatment dissatisfaction and poorer psychological outcome (Kiyak et al., 1988) . However, failing to fully discuss with patients whether or not their reasons for seeking treatment will be addressed may result in disappointment and post-treatment dissatisfaction. The patient's degree of confidence in the outcome may well be affected by their confidence in the decision to proceed with treatment, their confidence in the procedure itself and in the physicians, the clinic or the health system carrying out the procedure. Clearly these variables will differ from one patient to another. Hence, the evaluation of patient confidence should not be restricted to a simple report, but should attempt to clarify whether the envisaged satisfaction is affected by location, age, gender or type of malocclusion. Moreover, conducting a two-centre audit in different countries allows a more thorough interpretation of any effects and strengthens the generalizability of the results.
The aims of this cross-national two-centre audit were therefore (i) To understand the factors that motivate patients to seek orthognathic treatment (ii) To measure how confident patients were that they would be satisfied with their treatment and (iii) To investigate the possible influence of demographic factors. 
Patients and methods
Statistical analysis
Data was analysed using SPSS (IBM SPSS version 20, Armonk, New York, USA).
All variables were descriptively reviewed and continuous data were checked for normality using a Kolmogorov-Smirnov test. The participant's location (UK vs. Switzerland), age, gender or type of malocclusion were identified as potential influencing variables and associations with the confidence score were evaluated using Mann-Whitney U-tests for categorical data and Spearman's rank correlations for continuous data. In order to analyse the impact of the influencing variables on the reported motivating factors, Pearson's chi-squared tests were computed and, wherever significant, odds ratios (OR) included. P values less than 0.05 were considered statistically significant.
Results
In total, 204 questionnaires were distributed and the response was high (99.0%), with only 2 questionnaires not returned. In 18 cases, the patients did not rate their confidence and in 5 cases demographic data was not collected. An overview of the percentage return and data collected is shown in Table 1 .
Demographic data and details of malocclusions are given in Table 2 and Figures 1 and   2 , respectively. The age of the participants did not follow a normal distribution (p<0.001 for both sites). The data for the different motivating factors and the confidence scores are shown in Table 3 and Figures 3 and 4 . The reported confidence scores were left-skewed and did not follow a normal distribution (p<0.001 for both sites), therefore non-parametric analysis was undertaken.
In order to address the impact of the variables (i.e. location, gender, age and type of malocclusion) on the reported motivating factors, Pearson's chi-squared tests were performed and the results are presented in Table 4 . It was apparent that location had some significant 6 effects on what patients wanted to gain from orthognathic treatment. Patients in the UK centre were significantly more likely than their Swiss counterparts to state they would like improvements in dental aesthetics (OR: 6.1; 95% CI: 3.1 to 12.1), facial aesthetics (OR: 2.4; 95% CI: 1.3 to 4.6) and psycho-social health (OR: 4.1; 95% CI: 1.9 to 8.5). The Swiss patients involved in this audit were significantly more likely to want to be free from pain (OR: 3.6; 95% CI: 1.3 to 9.9) and improve their breathing (OR: 6.0; 95% CI: 1.1 to 33.7) than their UK counterparts.
Gender only had an impact where facial aesthetics was concerned, with females being significantly more likely than males to want facial aesthetic changes in both the UK (OR: 2.3; 95% CI: 1.1 to 4.6) and Swiss centres (OR: 4.6; 95% CI: 1.4 to 14.7). The type of malocclusion had a limited impact. In the Swiss centre, patients who had an anterior open bite were significantly more likely to state that they would like to have improvements in dental aesthetics than patients without an anterior open bite (OR: 4.0; 95% CI: 1.0 to 15.0). In the UK centre, Class II patients were significantly more likely to want resolution of pain than non-Class II patients (OR: 4.63; 95% CI: 1.05 to 20.36), whereas Class III patients were significantly less likely to seek treatment for alleviation of pain than non-Class III patients (OR: 0.13; 95% CI: 0.03 to 0.69).
In order to assess whether the reported confidence scores were significantly influenced by location, gender, age and type of malocclusion, Mann-Whitney U-tests and Spearman's rank correlations were utilised where appropriate. These showed that the difference in confidence scores between the two sites was not statistically significant (p=0.186, see Table   5 ), nor were the confidence scores affected by age or by type of malocclusion. In the Swiss centre, gender significantly affected the reported confidence score (Table 5) , with females reporting a lower degree of confidence (86.0% ±12.9%) compared with males (92.8% ±7.2%). This gender effect was not found in the UK cohort.
Discussion
This audit explored motivating factors for orthognathic patients in two centres and also investigated how confident patients were that they would be satisfied with the outcome of their treatment. The sample size and the percentage completion of questionnaires were sufficient to allow conclusions to be drawn.
The different motivating factors were categorized from an open-ended question and the results concur with previous investigations which have identified functional and aesthetic factors to be the main reasons for patients undergoing orthognathic treatment (Olson and Laskin, 1980; Ostler and Kiyak, 1991; Cunningham et al., 1995; Finlay et al., 1995; Forssell et al., 1998; Nurminen et al., 1999; Stirling et al., 2007; Espeland et al., 2008; Oland et al., 2011; Yu et al., 2013) . Moreover, the reported reasons for seeking treatment all appeared to be realistic and there were no obviously unrealistic wishes expressed in these cohorts of patients.
Function, aesthetics and psycho-social aspects of life have been found to improve after treatment (Bertolini et al., 2000; Turker et al., 2008; Rustemeyer et al., 2010) , and patients have also reported increased levels of self-confidence and social skills (Cunningham et al., 1995) .
Previous investigations have tended to use closed questions when investigating motivating factors and expectations. This might be advantageous for categorizing data, but is fundamentally problematic, as it may "force" patients to select certain options and may not include all possible factors, resulting in under-recording. The use of an open-ended question allowed for a more unbiased approach and an in depth analysis of patients' wishes.
All patients reported a number of motivating factors and one may conclude that motivating factors for orthognathic treatment are diverse and patient specific. This highlights the need to elicit all motivating factors from individual patients in the pre-treatment phase, in 8 order to determine if orthognathic treatment is in their best interests. Additionally, pain and breathing were reported as concerns, two factors which are often overlooked.
When analysing whether any of the demographic factors affected what patients hoped to gain from treatment it was apparent that age, gender and type of malocclusion did not appear to have a major influence on these factors. Conversely, location (UK vs. Switzerland) did impact on the responses given. Where significant differences were observed between the UK and Swiss centres, the odds ratios ranged between 2.4 (for facial aesthetics) and 6.1 (for dental aesthetics), demonstrating considerable clinical relevance. Two possible explanations for the variation in motivating factors between the two countries are that this may be a reflection of the socio-cultural differences between the populations and/or that the findings may be due to differences in information given to the patients by the clinical teams. Clinicians should therefore be prudent when considering the results of research into orthognathic patients' wishes when the research has been carried out in different clinics or countries.
One finding which was evident in both centres was that females were more likely to be motivated by improvements in facial aesthetics than males. This observation is in agreement with previous investigations with European patients (Athanasiou et al., 1989) , but is in contrast with published data for an Asian population, where improvement in facial aesthetics was considered equally important for both genders (Yu et al., 2013) .
In the past, some authors have argued that it is not essential for surgeons to recognize patients' "hidden" motives, since most patients seek orthognathic treatment for the same reasons (Olson and Laskin, 1980) . Based on the results of the current study, it appears that reasons for seeking treatment are multifaceted, complex, include more than just function and aesthetics and may be subject to socio-cultural influences. Hence, the authors of this study see a thorough analysis of the patients' motives and expectations as an essential part of ensuring a successful outcome. The suggestion that clinicians should understand not only the disease, but also the patient (Ryan et al., 2012a) , remains unchallenged and this investigation makes clear that understanding the patient includes the socio-cultural context as well as physical aspects.
Clinicians must be cognizant that different geographical locations may be associated with different expectations and motivational factors and socio-cultural divergences may prompt variations in the above.
The second part of the study analysed the patients' confidence scores and the results demonstrated high levels of confidence in both centres, with no significant differences between the two centres. Although the Swiss females involved in the audit had lower levels of confidence in the outcome than males (86% vs. 92.8%), location, age or type of malocclusion did not significantly influence the level of confidence. The results also support the general assumption that confidence in treatment outcome remains unaffected by the underlying malocclusion or age.
On an individual level, the ramifications of the confidence scores may be of clinical relevance. As outlined in the introduction, patients who anticipate problems appear to be more likely to exhibit dissatisfaction with treatment outcomes (Kiyak et al., 1988) . In both countries, the confidence scores were skewed and the figures illustrate that there were only a small number of patients who lacked confidence in the outcomes. Thus, the confidence score introduced in this study could be a simple and clinically valuable tool to detect patients who may be at increased risk of post-treatment dissatisfaction.
Finally, the limitations of this audit must be addressed. The problems in interpreting international comparative research are well known (Øvretveit, 1998) . Caution should also be exercised when assuming that location reflects socio-cultural differences, as the information given to the patients on the different clinics could potentially have influenced the responses also. Moreover, the sample size, although adequate for descriptive statistics, is small for inferences, and the confidence intervals are wide. Nevertheless, the significance levels achieved in the statistical testing and the odd ratios do show some statistical findings and it seems likely that these were true differences.
Conclusions
Based on this cross-national questionnaire given to pre-surgical orthognathic patients in two centres, the motivating factors appear to be affected more by location than by demographic factors (gender and age) or by the underlying malocclusion. The confidence scores for anticipated satisfaction with treatment outcome were equally high in both cohorts, and patients were generally confident that their motives for seeking orthognathic treatment would be adequately addressed. (UK: left, in purple, n=144; and in Switzerland: right, in green, n=53) Figure 3: Distribution of reported motivational factors, for each centre (UK: left, in purple, n=149; and in Switzerland: right, in green, n=53) . 
Figure captions
